Free radicals and reactive oxygen species are known to play crucial roles in protection against microbial infection. However, they often injure host cells or tissues and trigger off several diseases such as carcinogenesis (1, 2) , Alzheimer disease (3, 4) , Parkinson disease (4) and cardiovascular disease (5 In this connection, casein (6), soy protein (7), oval bumin (8) and their peptide derivatives (9-11) have antioxidative activity. We have been occupied in devel oping techniques for the application of biologically active substances from agricultural byproducts (12 14) . For example, the residue deprived of starch from potato includes much protein and its utilization is highly expected. Measurement of the protective effect against ethanol induced gastritis. The antioxidative activity in vivo was evaluated using a rat model of ethanol-induced acute ulcer (19, 20) . Male Wistar rats of 6wk age were fed the usual 25% casein diet (mineral and vitamin premix, AIN-76 likeness (21, 22) ) for 3d and deprived of food for a full day. Then, each test sample dissolved in 5% arabic gum solution was orally administered in doses of 12.5-100mg/kg BW. Thirty minutes later, the rats were provided with absolute ethanol corresponding to 5mL/kg BW, from which the stomachs were excised under anesthesia with intraperitoneal injection of 5% nembutal (1mL/kg BW) in 1h. Each stomach excised was distended and immersed in 5% formalin after removal of the contents and then was opened along the line of greater curvature and spread on filter paper. The degree of gastritis was observed by naked eye, followed by image-analysis using Adobe Photoshop LE-J as well as NIH Image and representation in% of lesion area on mucosa of stomach. The inhibition ratio (IR) was calcu lated as follows; 
Results and Discussion
The inhibition ratios against linoleate peroxidation of Po-P, Cr-P, Ov-P, Ca-P and Cl-P at a concentration of 0.005% common to all samples were obtained as 88, 82, 75, 80 and 50%, respectively, by the ferric thiocy anate method (Fig. 1) . The antioxidative activity of Po-P was similar to those of Cr-P and Ca-P, but higher than those of Ov-P and Cl-P. In the ƒÀ-carotene bleaching method, the inhibitory ratio of Po-P, Cr-P, Ov-P, Ca-P and CI-P at a concentra the details remain obscure. The area ratio of ethanol-induced gastric mucosal damage in the group given 100mg Po-P/kg BW was 4.8%, which was significantly lower than 15.8% in the control group (Fig. 3) . The calculated inhibition ratios of Po-P, Cr-P, Ov-P, Ca-P and Cl-P at the same dose were 69.6, 65.8, 57.6, 72.2 and 22.7%, respectively. The efficacy of Po-P was similar to those of Cr-P and Ca-P, being higher than those of other peptide samples.
Next, we examined the dose-dependency of Po-P against gastritis. Administration of Po-P significantly inhibited the ethanol-induced gastric mucosal damage in a dose-dependent manner in the range from 12.5 to 100mg/kg BW (Fig. 4) . The inhibition ratios at doses of 12.5, 25, 50 and 100mg/kg BW were 41.7, 44.8, 53.3 and 69.6%, respectively. Typical images of ethanol induced gastritis in both control and Po-P groups are shown in Fig. 5 . A severe necrotic injury was observed on the mucosa of the stomach in the control rat. In this contrast, Po-P administration markedly reduced the injury.
A rat model of ethanol-induced gastric mucosal dam age is widely used for developing and evaluating antiox idative compounds. It has been shown that lipid peroxidation is significantly increased by ethanol infu sion into the stomach and closely related to the inci dence of gastric damage (23, 24) . Furthermore, anti oxidants capable of inhibiting lipid-peroxide formation are well-known to exert a protective effect in this model (25) . There are, however, different results on participa tion of reactive oxygen species in damage development. Szelenyi and Brune (19) and Terano et al. (20) have reported that free radicals derived from oxygen are involvedddd in pathogenesis in this model, while Mizui et al. (25) showed that a ferrous ion and xanthine oxidase system, besides oxygen radicals, contributed to lipid per oxidation and lesion formation. In any case, the protec tive effect of Po-P against ethanol-induced gastric mucosal damage may be due to its antioxidative activity inhibiting lipid-peroxide formation.
In the present study, we found that Po-P exerted anti oxidative activity in vitro and a protective effect against ethanol-induced gastric mucosal damage in vivo. Autoxidation of polyunsaturated fatty acids causes the formation of hydroperoxides and aldehydes not only in foods but also in the biological system (26) . Our results suggested that Po-P could serve as a potent antioxida tive ingredient for the prolongation of lipidic food shelf life or a protectant against cell and tissue damages by oxidative stress in vivo. Further work is planned to iden tify active peptides from the hydrolysate.
